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Rectangular Wave Guide
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 TOP VIEW

Advantages: Low Loss, High Power
Disadvantages: Narrow bandwidth, bulky at low
frequencies
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Rectangular Wave Characteristics

EIA JAN - Theoretical Theoreticsl
faveguide Waveguide Frequency Range  Cutofi Wave- - Attenuation, Power Rating in

tonation  Designation Outer Dimensions in Gigahertz Tength X in Cutoff Frequency Lowest to Highest Megawatts for
Standard (MIL-HDBE-216, and Wall Thickpess for Dominant Centimeters for  f, in Gigaheriz Frequency in  Lowest to Highes
8.961-A) 4 January 1962) (in inches) (TE; ) Mode TE;.« Mode for TEy s Mode dB/100 ft Frequency*
WR-2300 RG-290/U% 23.250X11.750X0.125 0.532-0.42 116.8 0.256 6.051-0.031 153.0-212.0
WR-2100 RG-291/Ut 21.250X10.750X0.125 0.35-0.53 106.7 0.231 0.054-0.034 120.0-173.0
WR-1800 RG-201/UT 18.250X0.250X0.125 0.425-0.620 91.4 0.328 0.056-0.038 93.4-131.9
WR-1500 RG-202/U+ 15.250X7.750X0.125 0.49-0.740 76.3 0.393 0.069-0.050 67.6-93.8
WER-1150 RG-203/Ut 11.750X6.000X0.123 G.64-0.96 58.4 0.514 0.128-0.075 35.0-53.8
WROV5£ RG-204/UT 10.000X5.1250.125 0.75-1.12 49.6 0.605 0.137-0.095 27.0-38.5
WR-T70 RG-205/Ut  7.850X4.100X0.125 0.96-1.45 39.1 0,767 0.201-0.138 17.2-24.1
WR-650 RG-89/U 6.660X3.410>0.080 1.12-1.70 33.0 0.908 0.317-0.212 11.9-17.2
WR-510 = 5.260X2.710:X0.080 1.45-2.20 25.9 1.16 - —
WR430 RG-104/U  4.460%2.310:X0.080 1.70-2.60 21.8 1.375 . 0.588-0.385 5.2-7.5
WR-340 RG-112/U 3.5600<1.860X0.080 2.20-3.30 17.3 1.735 - 0.8770.572 —
WR-234 RG48/U - 3.000X1.500X0.030 2.60-3.95 14.2 2.08 1.102-0.752 2.2-3.2
WR-229 — 2,418 1.273X0.064 "5.30~4.90 11.6 2.59 — —
WR-187 RG-48/U 9.000< 1.000X0.064 3.95-5.85 9.50 3.16 2.08-1.44 1.4-2.0
WR-159 — 1.7180.923>0.064 4.90-7.05 8.09 3.71 — —
WR-137 RG-50/U 1,500 0.750X0.064 5.85-8.20 6.98 4.29 2.87-2.30 0.56-0.71
WR-112 RG-51/U 1.2500¢0,625X0.064 7.05-10.00 5.70 5.26 4.12-3.21 0.35-0.46
WR-90 RG-52/U 1.000X0.500€0.050 §.20-12.40 4.57 6.56 6.45-4,43 0.20-0.29
WR-T5 — 0.850X0.475X0.050 10.00-15.00 3.81 7.88 _— —
WR-62 RG-91/U 0.702X0.391X0.040 12.40~18.00 3.16 9.49 9,51-8.31 0.12-0.16
WR-5L — 0.5903<0.835X0.040 15.00-22.00 2.59 11.6 — —
WR-42 RG-53/U 0.500¢0.250X0.040 158.00-26.50 2.13 14.1 20.7-14.8 0.043-0.058
WER-34 — 0.4203¢0.250X0.040 22.00-33.00 1.73 17.8 — —
WR-28 RG-96/UI 0360 0.220>0.040 26. 50-40.00 1.42 21.1 21.8-15.0 0.022-0.031
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Coaxial Transmission Lines

Advantages: High Bandwidth, Small size
Disadvantages: High loss, low power
Z,=60 /E ln—]?—Q
| Ve, a
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Coax Characteristics
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Filters
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Attenuation (dB)
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Filters Transfer Functions
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Filter Classifications

Electric wave filters

P> 500 MKz
l

r

Passive filters with
lumped components

With resonators

{ < oAl

Active

fiiters

Passive filters with
distributed parameters

Comb-
line

interdigital

With LC interstages

Transmission
line

With EC interstages

Pigzo- Magneto-
electric strictive
Etectro-
mechanical
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Filter Topologies
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Resistive Power Splitter/Combiner
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Advantages: | Multi Octave Broad Band
Disadvantages:  High Loss, low isolation
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Wilkinson Power Splitter /Combiner
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Advantages: All ports matched and isolated,
low insertion loss _

Disadvantages: Octave bandwidths typical
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Directional Coupler
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CouplingFactor =101og %dB

| P3
Directivity =10log —dB
' & pg

Isolation =10log ﬂdB
P4

Isolation = Directivity + Coupling factor
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Reflectometer
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90 Degree Hybrids

STRIPLINE CIRCUIT DESIGN
STRIPLINE CIRCUIT DESIGN
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180 Degree Hybrids

Ring Hybrid

Waveguide Magic Tee
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Diode Detectors
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Square Law Detectors

f=a0+a1v+a2v2+a3v3+...
if .
v =Acoswt

i = a(Acosar) + a(Acos wt)’

a,A’

i =a(Acoswt)+ (1+cos2wt)
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Mixers

Vout =k Vsignal YLO[COS(WLG - Wsignal)t - cOS(@LO + WsignaDt]

oscillator

RF JrE £ fi
e fir = for — fio
b | e
RE AMP, L IF AMP. LP filter
{optional) fio
Local
oscillator
, (a)
JrF = fuo +SiF ] fio 21 p fio Local

Vi cos (“Jr - ‘l’ﬂ) H

Sideband
filter
{optional)
Re
. ' Qombiner
Single-ended [ — C—
Simple design v, cos wt " oetwors ey D_
l Lo &Cm “r E “0 B e
v oS wg ¢ =
Smgle Balanced L »— — ..:‘.:' : h
Improved input match ?p " N
Isolation between RF and L.O + —@
3 .
Double Balanced

Improved Isolation between all ports
Suppresses even harmonics of RF and LO
Low conversion loss
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